AtlgUBt 14, 1961 


Mr. E. E. Helferich 

Watson Leavenworth Melton. & Taggart 

100 Park Avenue i 

New York 17» New York P. M. ytk 

Addition, of Nicotine to 

Dear Mr. Helferich: Tobacco Smoke 

Information to Add to~ Disclosure of July 7. 1961 

- I 


In a telephone conversation with you, you asked for generic 

\ 

descriptions of the resins used, chemical opposition of the 
resins, range for addition of the nicotine to tobacco, additional 
examples of use of the resins, and information as to whether the 
nicotine was added as free nicotine or as n^jcotlne salts, and 
whether nicotine derivatives could be used.| 

Additional work has been done using a strong cation ion 
exchange re3ln . a sulphonic acid type. These resins come under 
that classification* IE 112-H+, ib 120-H*,‘and Dowex $0 W-X8, 

Only IE 112 and Dowex 50 W-X8 have been use| here. The structure 

f 

of this type resin which is a sulphonated cross-linked polystyrene, 

i 

cross-linked with various percentages of dlfinylbenzene, is 

given below: Any cation exchange resin having this basic structure 

\ 

' “ T 



Source: https://www.industrydocuments.ucsf.edu/docs/mxmjOOOO 
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can be used to incorporate nicotine. 
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Cigarettes were prepared using niootina incorporated into 
Dowex 50W-X8 resin (Sulphonle acid type, a strong cation ion 
exchange resin of the structure given above), They were prepared 
to give a theoretioal yield of 10 mg of res^n per cigarette 
(22,8# of the treated resin was niootine), : The theoretical 
amount of nicotine would have been 2.3 ag/digt. Chemical analysis 
Of the tobacco filler showed that the actual nicotine content 
was 2.4 mg/cigt or 10,5 mg of the resin. The amount of nicotine 
present in the tobacco filler prior to the addition of the resin 
was 18.5 rag/oigt or 1.67#. r 
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Cigarettes were prepared using nicotine Incorporated into 
IE 112 (sulphonio acid type, a strong cation ion exchange resin of 

the structure given below), | 

J 

The oigarettes were prepared to give a theoretical yield of 
20 mg Of resin per cigarette (35,3)* of the resin was nicotine). 

The theoretical amount of nicotine would have been 7.1 mg/oigt, 
Chemical analysis of the tobacco filler has shown that the actual 
nicotine content was 6,9 mg/clgt or 19,6 mg of the resin. The 

amount of nicotine present in the tobacco filler prior to the 

}" 

addition of the resin was 18,5 mg/eigt or 1 , 67 $*' 

■* 

A atruoture for Amberllte CO-50 Type 1 - ?B-50 ( weakly acidi c 
cati on exchang e resin, carboxylic type, hydrogen form) and the equa¬ 
tion for the incorporation of nicotine were given on page 3 of the 
July 7 disclosure. The same equation represent^ the preparation of 
the niootine-resln when any of the other types <if resins are used. 
Example 1 of that disclosure gave experimental details of its 

if 

preparation and use, A general structure for a'weak oation exchange 
resin having a carboxylic acid type functional ^roup is given below. 
These resins are in H + form and are prepared by oo-polymerlzlng 
methacryllo acid, Amberllte CG 50, Type 1 (IB-50) used in Example 1 
of July 7 disclosure is of this form. It is a polymer bead resin of 
the aeryllo type. (See p, 122 - ION EXCHANGERS IN ORGANIC AND BIO¬ 
CHEMISTRY - Calmon, Kressman - INTERSCIENCE 1957* N. Y. N, Y,) They 
contain 4-6$ divinylbenzene as a cross-linking agent. 



Source: https://www.industrydocuments.ucsf.edu/docs/mxmjOOOO 


8G2C8CSS502 







-4- 


Amberllte CO, Type 1 Weak Cation Carboxylic Acid Type 

Prepared by copolyraerizing methacryllo acid with oross-linking 

agent. 
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Here is additional information on the theoretical and actual 

i 

values of the nicotine oontent of the resin described in Example 1 
of the July ? disclosure, » 

Cigarettes were prepared to give a theoretical yield of 50 mg 

of resin per cigarette (27*3* of the resin was nicotine). The 

f ■ . 

theoretical amount of nicotine would have been 13,6 mg/cigt, Chemloal 

analyses of the tobacco filler showed that the aotual nicotine content 

y 

was 13,0 mg/olgt or 4?,6 mg, of the resin. The amount of niootine 
present in the tobaoco filler prior to the addition of the resin was 
14 «ig/cigt or 1.27*, | 

The Information contained in the 3 example^ above has been 

consolidated into the following table, Eanges of addition of resin 

\ 

to tobacoo filler and the resulting increase in £he nicotine oontent 

? 

of the smoke due to the incorporation of the nicotine-resin can be 

I 

seen from the table. In thiB table, the nicotine content of the smoke 
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has been Increased tn ft range of 0,1 to 0,4, Claims should be made 

f- 

to cover a range of nicotine addition to smoke fjrom 0*1 to 2*0 mg/cigt* 

3 

The adjustment is made In the amount of resin added to the tobacco 

f. 

filler, _ 


Clgt.Type 

Nicotine 
in oigt, 
filler 
prior to 
the addi¬ 
tion of 
resin 

Theoretical 
amount of 
resin 
added 

Actual 
amt,of 
resin 
added 

Total 
nicotine 
content 
of cigt, 
filler 

Nicotine 
in filler 
from 
resin 

Total 
amt.of 
nicotine 
in 

smoke 

Nicotine 
increase 
in the 
smoke 
due to 
the resin 

Control #1 

14.0 

0 

0 

14.0 

0 

1.2 

0 

Control #1 
plus Amber- 
Hte IB 50 
resin 

14.0 

50 

47.6 

27.0 

J. 

13.0 

1.6 

0.4 

Control #2 

18,5 

0 

0 

18.5 

0 

1.2 

0 

Control #2 
plus Dowex 
50W resin 

18.5 

10 

10.5 

20.9 

2.4 

1.3 

0.1 

Control #2 
plus Affiber- 
lit© IB 112 
resin 

(^-vOrvvtm 3. 

18.5 

20 

19.6 

25.4 

6,9 

1.4 

0.2 


All values in mg/elgt. 


The structures given above and the information concerning the 
incorporation of nicotine sire equally applicable to all available resins. 
Coverage should be obtained as broadly as possible on these resins. Structures 
of some additional types are given below. Weak cation'resins containing 


& 
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one type of ion funotional group - an OH group * are prepared by 
reacting polyhydrlc phenols with formaldehyde. 


..j H 



Of -} 


Sulphonio group oan be introduced into a phenolic resin in this 
manner to give functional SO^H + OH groups. 
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Another type of resin on which we will hav* experimental data 
of the type given above for the other resins is an intermediate 
acid, polystyrene type, containing a phosphonic acid difunctional 
group on a styrene - divinylbenzene lattice. The structure is as 
follows* po- H.r—. 

v, ^ 





P0 ( »L. t 



In the equation given in the disclosure of .July 7, it is shown 
that free niootlne is u*ed in the Incorporation with the resin. This 
results in the formation of a niootlne salt. Nicotine derivatives 
oould be used also but we have no specific data"concerning their use. 
Upon pyrolysis of nicotine derivatives, the end product may not produce 

nicotine in smoke. It, therefore, would be better to ignore nicotine 

$ 
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* 

y 


h 

derivatives other than the nicotine salts formed as given in the 
examples above and in the former disclosure, | 

Sincerely yours, * 

- t 

(Krs,) Thelma C. Heatwole 
Patent Liaison Officer 

SCSijft 

oot Dr, A, Br.vley 

Hr, Prank Besnik 




t 
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